GABAergic cortical neuron chromatin as a putative target to treat schizophrenia vulnerability.
Inhibitory GABAergic interneurons of prefrontal cortex (PFC) appear to play an important role in the regulation of intermittent pyramidal neuron columnary firing and in the neuronal plasticity that mediate cognitive functions. In schizophrenia (SZ), cognitive defects and dysfunctions in pyramidal neuronal columnary firing appear to depend on abnormalities of GABAergic neurons. These abnormalities include a decrease of GAD67 and reelin expression, which result in a reduction of cortical inhibitory input to spine postsynaptic densities as a result of the decrease of GABA concentration at the synaptic cleft, and of neurotrophic stimuli as a result of the decrease of reelin secreted into the extracellular matrix. Our studies show that alterations in chromatin remodeling related to a selective upregulation of DNA-5-cytosine methyltransferase (DNMT) expression in GABAergic neurons of SZ PFC may induce a hypermethylation of reelin and GAD67 promoter CpG islands, which downregulates their expression. In addition, we report preliminary evidence suggesting that by targeting this chromatin-remodeling deficit with inhibitors of histone deacetylases (HDAC), it may be possible to reduce the DNMT upregulation via a covalent modification of nucleosomal histone tails, underscoring the possibility that by addressing a chromatin remodeling deficit, one may treat psychiatric disorders.